Cytogenetic toxicity of cyclophosphamide and its metabolites in vitro.
The effects of cyclophosphamide and three of its known metabolites (nitrogen mustard, acrolein, and nor-nitrogen mustard on chromosome breakage and sister chromatid exchange (SCE) were analyzed in vitro with and without the presence of a metabolic activating system (liver S9). We confirmed that cyclophosphamide induced chromosome breakage and SCE only in the presence of S9. After metabolism, cyclophosphamde was more active than the other agents in inducing SCE. Thus, the agent(s) directly responsible for this induction of a high SCE rate was not analyzed in this study. On the other hand, acrolein was most toxic to cell proliferation and most active in inducing chromosome breakage. The cytogenetic toxicity of these agents in comparison with their mutagenic and therapeutic activities is discussed.